(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
13 June 2002(13.06.2002) 




PCT 



(10) International Publication Number 

WO 02/45892 Al 



(51) International Patent Classification 7 : B23B 51/00 

(21) International Application Number: PCT/SE01/02691 

(22) International Filing Date: 6 December 2001 (06.12.2001) 

(25) Filing Language: Swedish 

(26) Publication Language: English 

(30) Priority Data: 

0004525-2 6 December 2000 (06. 12.2000) SE 

(71) Applicant (for all designated States except US): SAND- 
VIK AKTIEBOLAG [SE/SE]; S-811 81 Sandviken (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BERGHOLT, 
Marie-Louise [SE/SE]; Tagtgatan 5, S-811 52 Sandviken 
(SE). KARLSSON, Leif [SE/SE]; Notto 2710, S-810 
64 Karlholmsbruk (SE). TUBINGER, Klas [SE/SE]; 
Bangatan 9A, S-811 71 Jarbo (SE). 

(74) Agents: ALBIHNS STOCKHOLM AB ct al.; P.O. Box 
5581, Linnegalan 2, S-l 14 85 Stockholm (SE). 



(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, CZ (utility model), DE, DE 
(utility model), DK, DK (utility model), DM, DZ, EC, EE, 
EE (utility model), ES, FI, FI (utility model), GB, GD, GE, 
Gil, GM, HR, IIU, ID, IL, IN, IS, JP, ICE, KG, KP, KR, 
KZ, LC, LK, LR, US, LT, LU, LV, MA, MD, MG, MK, 
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SK (utility model), SL, TJ, TM, TR 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54) Title: TOOL FOR MACHINING OF METALS WITH VIBRATION DAMPING MEANS 
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Tool for machining of metals with vibration damping means. 



TECHNICAL FIELD 

5 The present invention relates to a drilling tool for working in 
metallic material, more precisely a tool of the type that com- 
prises a tool body having at least one cutting insert exposed 
for working a workpiece. The tool may e.g. be formed as a drill 
having flutes extending in its longitudinal direction, which 
10 flutes join to the outer and inner inserts, respectively, in 
order to serve as grooves for chip release. 

The present invention also relates to a damping device adapted 
to be arranged at a tool body. 

15 

At working of holes in metallic materials, problems arise with 
the high sound level caused by vibrations from the working and 
the machine sound. Hitherto used drills have not been provided 
with built-in/added damping devices formed in such a way that 

20 a suitable sound and vibration damping has been feasible. The 
essential thing is to be able to eliminate major parts of the 
vibration sound in the range that is uncomfortable to the ear. 
If possible, only the machine sound as well as the inevitable 
chip rattle which normally usually amounts to 74-76 dB should 

25 be left. However, without damping it is not uncommon that 
levels" up to 130 dB have been measured. The proper machine 
sound feels more restful to the ear. 

By SE-B-468 930 it is, for instance, previously known to form 
30 a drilling tool with a partly vibration damping material, which 
has been applied in the flute of the drill's chip channels 
formed in the longitudinal direction. However, the hard metal 
borders applied according to SE-B-4 68 930 have not turned out 
to give any suitable silencing of noise. 

35 

SUMMARY OF THE INVENTION 

In these circumstances, the aim of the invention is to provide 
a solution to the above-mentioned problem. According to the 
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invention, a tool is provided for chip-working machining of 
metallic materials, comprising a holder body, supporting at 
least one cutting insert for active milling of a workpiece, 
wherein the holder body is provided with at least one damping ele- 
ment of another or the same material as the holder body. The tool 
has in its front end a portion provided with a cutting insert. The 
damping element and the holder body are arranged in relation to one 
another such that during machining, a relative movement of the 
holder body and the damping element is allowed. 

It has also been solved by a damping device adapted to be arranged 
at a tool with a holder body provided in its front end with cutting 
insert. The damping device is shaped as an annular member, releas- 
ably or non-releasably connected to the holder body. 



Hereby is achieved an apparatus for a tool with substantially 
improved sound and vibration damping which is useful at drilling as 
well as at milling or e.g. interior lathing. As a result of this, 
the new tool permits a substantial reduction of the sound level 
20 caused by the proper metal working of the workpiece. At the 
same time, such a tool becomes less sensitive to vibrations, 
which arise by virtue of variations of the cutting forces. 



DRAWING SUMMARY 



Below, the invention will be described closer in connection 

with two embodiment examples of the invention illustrated in 
the drawings, where 

Fig. 1 shows a side view of a first embodiment of the tool; 

30 Fig. 2 shows a side view of a second embodiment of the tool; 

Fig. 3A shows a side view of a third embodiment of the tool; 

Fig. 3B shows a side view of a fourth embodiment of the tool; 

Fig. 3C shows an end view of the embodiment of Fig. 3B; 

Fig. 4 shows a side view of a fifth embodiment of the tool; 

35 Fig. 5 shows a side view of a sixth embodiment of the tool; 

Fig. 6 shows a side view of a seventh embodiment of the tool; 

Fig. 7 shows an end view of the embodiment of Fig. 6; 

Fig- 8 shows a side view of another embodiment; 



WO 02/45892 PCT/SEO 1/02691 

3 

Fig. 9 shows a cross-section along the line A-A of a drill 
according to Fig. 8; 

Fig. 10 shows an alternative embodiment; 
Fig. 11A also shows an alternative embodiment; 
5 Fig. 11B shows an end view of Fig. 11A; 

Fig. 12A shows another alternative embodiment; 
Fig. 12B shows an end view of Fig. 12A; 

Fig. 13 shows a milling tool according to the invention; 
Fig. 14 shows a side view of a turning bar according to the 
10 invention; 

Figs. 15A-15B show a drilling tool according to the invention; 
Figs. 16A-16B show another embodiment of a drilling tool 
according to the invention; 

Fig. 17 shows another embodiment of the milling tool of Fig. 
15 13; 

Fig. 18 shows another embodiment of a turning bar; 
Fig. 19 shows another embodiment of a drilling tool. 

DETAILED DESCRIPTION 

20 

The embodiment shown in Fig. 1 is a drill 10 having damping 
elements 18 according to the present invention comprising a 
drill body 11 as well as an outer cutting insert 12 situated at 
the periphery of the drill and an inner cutting insert 13 

25 situated closer to the centre of the drill. The cutting inserts 
are preferably made of hard cemented carbide. The two cutting 
plates are situated in such a way at different radial distances 
from the drill axis A that their operating areas overlap each 
other. At the same time, said cutting plates are displaced 

30 about 180° in the periphery direction of the tool as shown in 
Fig. 7. The cutting plates 12 and 13 are, in a known way, for 
instance by means of a centre screw, fastened in a correspond- 
ing cutting pocket in the drill body 11. The drill body 11 has 
a substantially cylindrical basic shape and is made out of 

35 steel. 



At the portion of the drill body 11, situated behind the cut- 
ting inserts, the drill body is provided with axially extend- 
ing, radially outwardly open flutes 14 and 15, which in cross- 
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section are concavely bent and separately join to respective 
cutting plate 12 and 13. Said flutes 14, 15 are intended to 
serve as chip channels and the bars 16 and 17 having a 
cylindrical envelope surface are situated therebetween. In the 
embodiments illustrated in Figs. 1-6, said chip channels 14, 15 
are helical. Alternatively, the chip channels 14, 15 may have a 
straight design or a combination thereof. A distance axially 
behind the cutting plates 12, 13, a damping element has in Fig. 
1 been placed on the bar 16 in a corresponding recess. The 
damping element 18 may be composed of a material of another 
density than that of the drill body 11. Of importance is that 
the damping element 18 is arranged in its recess of the bar 16, 
such that during working, a relative movement of the element 18 
and the drill body 11 is allowed, and that the connection of 
the damping element 18 is such that its envelope surface does 
not substantially prevent the desired penetration of a hole in 
the tool of the workpiece 3 in question. 

The embodiment 'of Fig. 1 is such that the top surface of the 
damping element 18 becomes situated flush with and with the 
same shape as the adjacent outer surface of the drill body 11.- 
The damping element 18 has a shape that entirely or partly cor- 
responds with the shape of the outer envelope surface thereof. 
The damping element 18 may, for instance, be fastened at the 
drill shank 11 by means of one or several screws 19, 20. 
Alternatively, the damping element 18 may be connected to the 
drill body 11 by gluing or vulcanization. Alternatively, the 
damping elements 16 may be shaped such that they completely or 
partly are enclosed in a dove-tail shaped cavity formed in the 
top surface of the drill body. The drill body 11 is, at the 
axially rear portion thereof, in the common way formed with a 
rear sectional thickening in the shape of a conical portion 21 
which transforms into a rear portion 22. 

In the embodiment of Fig. 2, the damping element 18 has an 
axial, helical extension such that it constitutes a part of the 
bar 16, but at the same time is formed such that it does not 
reduce the size of the chip channel 14. Also in this case the 
damping element 18 may be connected to the drill body 11 by 
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means of one or several screws 19, 20, or be connnected to the 
drill body 11 by gluing or vulcanization. 

In the same manner as regards the embodiment of Fig. 1, the top 
surface of the damping element 18 corresponds to the envelope 
surface of the bar 16. It is not necessary that the form of the 
damping element 18 completely connects to the outer shape of 
the bar 16. On the contrary, the damping element 18 may e.g. be 
somewhat recessed in a corresponding recess in the bar 16. In 
the embodiment according to Fig. 3A, the damping element 18 
extends completely to the front surface of the drill body. 

In the embodiments of Figs. 4-5, alternative embodiments in 
which the damping element of Fig. 4 has the shape of a plate 
18a received in a recess in one of the flutes 14 such that its 
surface corresponds to that of the boundary surface of the 
flute. The damping elements 18a in Fig. 5 have the shape of 
plates, recessed in the circumferential direction of the 
envelope surface of the bars. The damping elements have a 
convex envelope surface, substantially corresponding to the 
envelope surface of the bars. 

In the embodiment of Fig. 6-7, the elements 18b have the shape 
of a pin or a tube, fastened in corresponding cavities in the 
drill body 11 by gluing or vulcanization. Alternatively, a stop 
member is introduced into the cavity, the stop member prevent- 
ing the element 18 from starting out of the cavity, while 
simultaneously allowing the element to move inside the cavity. 

Figs. 3B-3C show screwed-on damping elements, the screws 19, 20 
being connected to the drill body, while simultaneously 
allowing a relative movement of the damping element 18 and the 
drill body 11, respectively. 

The cavities adapted to receive the pins 18b may e.g. be the 
front end of cooling channels arranged in the tool. Between the 
damping element 18 and the tool body, there may be present a 
material of e.g. elastomer, polymer, crude rubber or a glue 
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compound and a sealing compound. Also combinations of these 
materials are possible. 

In the embodiment according to Figs. 8-9, the damping elements 
5 have been given the shape of cylindrical elements 18c, connect- ' 
ed inside radial bores 23a, 23b by means of gluing, vulcaniza- 
tion or the like. Alternatively, connection is performed by 
means of peg devices along or across the element. The peg 
devices may comprise one or several, completely or partially 
10 penetrating pegs. 

In the embodiment of Fig. 10, the damping elements have been 
given the shape of straight cylindrical, tubular pins 18d f 
received in bores that extend conically outwards in the front 

15 portion of the drill bars 16, 17. The tube pins 18d are then 
received such that they become recessed a distance from the 
front surface of the drill body, as is apparent from Fig. 10. 
Alternatively, e.g. a stop member is introduced in the recess, 
the stop member preventing the element 18 from starting out 

20 from the cavity, but at the same time allowing the element 
to move inside the recess. 

In the embodiment according to Figs. 11A-11B, the damping 
element 18 has been given the shape of a partly cylindrical 
25 wall element, which encloses the axial front portion of the 
flute 15. The design is then such that the axial extension of 
the element 18 is finished a distance axially behind the insert 
pocket that receives the inner cutting insert 13. Alternatively, the 
element 18 may extend all the way to the front surface of the drill. 

30 

In the embodiment according to Figs. 12A-12B, the damping element 18 
is connected to the drill body by means of screws 19, 20, in 
accordance with the manner described above. 

35 In Fig. 13 is generally shown a milling body 26 with six insert 

sites 27. In each insert site a mounted cutting insert 28 and a shim 
29 are provided which have been tightened in the insert site by 
means of a locking screw 30. The cutting inserts are in this case 
functionally inclined with a positive axial angle in the milling 
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body. In the direction of rotation there is in front of each insert 
provided a milled chip pocket 31. On the envelope surface of 
the milling body 26, a number of damping elements 18 have been 
attached by means of screw elements 32, 33, allowing relative 
5 movement of the elements 18 and the milling body 26 during the 
milling operation. As can be seen, the elements 18 are attached 
to the milling body in positions at an axial distance behind the 
positions of the cutting inserts. The damping elements 18 constitute 
discontinuously formed sections of an annular damping element. 

10 

In the embodiment shown in Fig. 14, for internal turning, the tool 
is composed of a bar 34 and a holder body in the form of a cutting 
head 35 arranged at the front end of the bar. The cutting head 35 
is adjustable in a radial direction and is in the embodiment shown 

15 provided with a dove-tail slot 36 encompassing a corresponding tap 
or tongue 3*7 of the bar 34. The cutting head is provided with a 
cutting insert 38, fastened by means of a clamping element 39. 
The damping element 18 is attached to the exterior surface of the 
cutting head or is located therein (cf. Figs. 6-10). The damping 

20 body may alternatively comprise sand, granulate or a plurality of 
small bodies being allowed, respectively, to perform a movement 
relative to the tool. The damping body, or the sand or granulate may 
completely or partially be surrounded by a rigid, liquid or gaseous 
medium. 

25 

Fig. 15A shows a drill body 11 provided with a radially arranged 
screw 40. A circular cylindrical surface 42 and a flange having an 
annular, axially directed surface 44, constitute a seat for an 
annularly formed damping element 18 (see Fig. 15B) . The screw is 
30 fastened relative to the drill body, but allows the damping element 
to perform a movement relative to the drill body. 



Fig. 16A shows a drill body 11 provided with a semi-annular 
35 damping element 18e comprising two radially arranged screws 40. 

Fig. 16B shows half the damping element 18e provided with a 
radially directed protrusion 44 adapted to be introduced in a 
corresponding recess or through-hole in the drill body. The 
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protrusion 4 4 is preferably arranged centrally between the 
screws 40. 



Fig. 16C shows the drill body 11 including the other half of 
the damping element 18f, together forming an annular damping 
element 18. Also the half 18f has a protrusion corresponding to 
be introduced in a thereto corresponding recess or a through- 
hole 46. When both halves are put in place, they are connected 
relative to each other by means of the screws 40. The damping 
element is, however, allowed to perform a movement relative to 
the drill body, owing to the fact that the protrusion 44 is 
smaller than the recess or through-hole 46, thus allowing a 
certain play. 

The damping element 18, 18e, 18f, shown in Figs. 15A-15B and 
16A-16C, may of course be disconnectably arranged at the drill 
body 11, however in such a way that a movement relative to the 
drill body is allowed. In this case the screw or screws 40 are 
substituted for e.g. a rivet, a glue joint or vulcanization. 

Of course, the damping element 18 may comprise more parts than 
two, as shown in Figs. 16A-16C. 

Fig. 17 shows the milling body 26 according to Fig. 13, however 
with an annular damping element 18 attached to the milling body 
26 by means of screws 32, allowing a radial play of the thread 
in relation to the thread of the mounting hole in the milling 
body 26, such that the desired relative movement of the damping 
element 18 and the milling body 26 is achieved. 

Fig. 18 shows a turning bar corresponding to the one shown in 
Fig. 14, however with the difference that the damping element 
18 has an annular shape and is arranged about the envelope 
surface of the cutting head 35. The damping element 18 is 
arranged in a manner corresponding to the discussion in 
connection with Fig. 17, such that the relative movement of 
the cutting head 35 and the damping element 18 is achieved. 
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Fig. 19 shows a drill tool of the kind shown in Fig. 15B, 
however with the difference that an exchange module 50 is 
disconnectably attached to the drill body 11, i.e. the exchange 
module 50 cannot perform a movement relative to the drill body 
11. The exchange module is provided with one or a plurality of 
damping elements 18. In accordance with the invention, there 
are provided a set of exchange modules 50 with different radial 
extension and/or different inner diameters for different 
standard sizes of drill tools. 

Furthermore, the exchange modules are provided with different 
number of damping elements 11 and different dimensions thereof, 
respectively, for achieving different degrees of damping and/or 
damping frequencies. 

The drill bodies shown in Figs. 1-12 and 14-16 may alternative- 
ly comprise an end mill, that also have an elongated circular 
cylindrical basic shape. 

Of course, within the scope of the invention, the position of 
the damping element or damping elements 18 may vary on or 
inside the milling body, the drill body and the turning bar, 
respectively. 
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CLAIMS 

1. A tool for chip removal of metallic materials, comprising a 
holder body (11, 26, 35), supporting at least one cutting 
insert for active milling of a workpiece, wherein the 
holder body (11) is provided with at least one damping 
element (18) of another or the same material as the holder 
body (11), characterized in that 

- the tool has in its front end a portion provided with a 
cutting insert, 

- the damping element (18) and the holder body (11, 26, 
35) are arranged in relation to each other such that, 
during machining, a relative movement of the holder 
body and the damping element is allowed. 

2. A tool according to claim 1, characterized in that, in the 
space between the damping element (18) and the holder body 
(11), a joint or a border layer is provided such that a 
relative movement is allowed of the holder body and the 
damping element. 

3. A tool according to claim 1, characterized in that the tool 
is shaped as an elongated drill tool comprising a drill 
body (11) with at least one cutting insert (12, 13) and a 
number of cooling channels inside each of which one or 
several tubes (18a) or pins (18b) are arranged. 

4. A tool according to claim 1, characterized in that it 
comprises a drill body (11) with one or more cutting 
inserts (12, 13) located in its front end, wherein the 
envelope surface is provided with a recess in which a damping 
element (18) is arranged such that its envelope surface substan- 
tially does not prevent the desired penetration of the tool in a 
generated hole in the workpiece in question. 

5. A tool according to claim 1, comprising a drill body (11) 
provided in its front end with cutting inserts (12, 13) and 
axially extending flutes (14, 15) between which bars (16, 
17) are formed, wherein the damping element (18, 18a) is 
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shaped and connected to the drill such that it forms part 
of one of the bars (16) and at the same time constitutes 
part of the boundary surface of the flute. 

6. A tool according to claim 1 or 2, comprising a drill body 
(11) provided in its front end with cutting inserts (12, 
13) and in the drill body with radially, axially or in any 
other way directed flutes (14, 15), wherein damping 
elements in the form of pins (18b) or tubes (18a) are 
received in corresponding cavities in the drill body. 

7. A tool according to claim 1, characterized in that it has 
the shape of a tool body (26) mounted with cutting edges, 
wherein the tool body are adapted to have one or more 
damping elements (18) arranged inside or on the surface of 
the tool body. 

8. A tool according to claim 7, characterized in that the 
damping elements are arranged at the tool body (26) at 
positions a distance axially behind the positions of the 
cutting inserts (28) . 

9. A tool according to claim 1, characterized in that it is 
shaped as a drill body provided in its front end with 
cutting inserts (12, 13) and flutes (14) formed along the 
holder body, wherein the damping element has been shaped as 
a part-cylindrical wall element (18), enclosing an axial 
portion of the flute (15) . 

10. A tool according to claim 1, characterized in that it is 
shaped as a drill body provided in its front end with 
cutting inserts (12, 13), wherein the damping element is 
shaped as an annular member (18), releasably or non- 
releasably connected to the holder body. 

11. A tool according to claim 1, characterized in that it is 
shaped as a drill body provided in its front end with 
cutting inserts (12, 13) and at least one along the 
drill shaft arranged flute (14) from the front end, 
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wherein the annularly formed damping element (18) is 
arranged at the drill shaft without substantially 
penetrating said flute. 

5 12. A tool according to anyone of claims 1-11, characterized 
in that the damping element comprises sand, granulate or 
a plurality of small bodies being allowed to perform a 
relative movement. 

10 13. A damping device adapted to be arranged at a tool with a 

holder body provided in its front end with cutting inserts 
(12, 13), characterized in that the damping device is shaped 
as an annular member (18), releasably or non-releasably 
connected to the holder body. 

15 

14. A damping device according to claim 13, characterized in 
that it comprises at least two sections (18e, 18f) that in 
a connected state form said annular member. 

20 15. A damping device according to claim 13, characterized in 
that it comprises a single annular damping element. 

16. A damping device according to anyone of claims 13-15, 
characterized in that it comprises sand, granulate or a 

25 plurality of small bodies allowed to perform a relative 

movement . 

17. A set of parts, comprising a plurality of annular exchange 
modules (50), each of which being provided with at least one 

30 damping device (11), wherein said exchange modules are 

adapted to fit holder bodies of standard dimension. 
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Fig. 1 Fig. 2 Fig. 3A 
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Fig. 5 Fig. 6 
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Fig. 13 
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Fig. 17 
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Fig. 18 
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